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ADJUSTING THE TRANSMISSION POWER 
OF A FORWARD ACCESS CHANNEL (FACH), 
AND A CORRESPONDING NETWORK FOR 

MOBILE TELECOMMUNICATIONS 

TECHNICAL FIELD 

The present invention relates to transmission power of a 
Forward Access Channel (FACH) in a network for mobile 
telecommunications. The present invention also relates to a 
network for mobile telecommunications. 

BACKGROUND OF THE INVENTION 

As part of radio resource management, a mobile user 
terminal (user equipment, UE) is moved from one resource 
state to another in order to maximise the efficiency of the 
available radio resources (eg power, bandwidth). The Uni 
versal Mobile Telecommunications System (UMTS) stan 
dard requires each mobile user terminal to take either of two 
states for active data transmission, namely cell forward 
access channel (Cell-FACH) state and cell dedicated channel 
(Cell-DCH) state, (see for example Third Generation Part 
nership Project (3GPP) Technical Speci?cation 25.331). 

In Cell-FACH state, a shared channel, speci?cally the 
forward access channel (FACH), is used shared between a 
group of mobile user terminals and having no associated 
dedicated physical control channel. The forward access 
channel (FACH) is used for low volume data and is similar 
to the broadcast channel and random access channel of older 
mobile technologies. It may typically be used eg for the 
viewing time after a Web page download. Use of the forward 
access channel (FACH) gives improved cell capacity at low 
data rates and thus improves the battery life of the mobile 
user terminal due to the lower transmission power that is 
required. 
On the other hand, Cell-DCH state uses a dedicated 

channel (DCH) to a mobile user terminal which has a 
dedicated physical control channel, including transmit 
power control information and pilot information, continu 
ously transmitted. A dedicated channel (DCH) of a cell is 
typically used for high volume data or voice. 

Whilst in Cell-DCH state, the mobile user terminal 
reports to the base station when criteria are met such as when 
the measured signal from a monitored base station goes 
above or below a threshold, whereupon the base station may 
choose to add or remove a soft handover leg (i.e soft 
handover connection, also known as soft handolf connec 

tion). 
The standards provide a variety of measurement reporting 

methods for reporting handover measurements (3GPP Tech 
nical Speci?cation 25.331 Section 14.1.2), but whilst the 
mobile user terminal is in Cell-FACH state, measurements 
on received signals are disabled as they might result in 
frequent measurement reports back to the base station 
thereby reducing the capacity of the channel for user data or 
voice. 

Furthermore, the standards provide no reliable means for 
determining the transmit power at which each Forward 
Access Channel (FACH) frame should be broadcast to the 
mobile user terminal (U E), so the FACH channel is always 
broadcast at a high power su?icient to cover the whole cell. 

Furthermore, as regards criteria for transiting between 
Cell-FACH state and Cell-DCH state, a known criterion is 
level of occupancy of the buffer (in the mobile user terminal) 
which stores data to be sent. A buffer occupancy measure 
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2 
ment is passed from the mobile user terminal to the base 
station where a decision to instruct a change of state is made. 
As further background, Dynamic Bearer Control (DBC) is 

a commonly understood mechanism de?ned within the 
3GPP standards which determines whether, and to what 
extent, to grant resources, ie to allocate a data rate, based 
upon the estimated power consumption. The DBC func 
tional block usually receives no power information or soft 
handover information. Accordingly, the DBC functional 
block assumes that a mobile user terminal requires maxi 
mum power when transiting into a Cell-DCH state so may 
allocate a lower data rate than it needs to, or even refuse to 
provide DCH resources. 
When the base station decides that the mobile user 

terminal in the Cell-FACH state should transition to Cell 
DCH state, it must do so without any soft handover legs i.e. 
without second or further radio connections between the 
mobile user terminal and other cells than the primary one. 
This is because there are no soft handover connections to 
mobile user terminals in the Cell-FACH state. Also the base 
station and mobile user terminal must start with a high initial 
transmit power in order to ensure a rapid synchronisation 
between the mobile user terminal and the base station. These 
result in a reduction in the tra?ic capacity, particularly in 
cases where the transitions between the two states are 
frequent. 

SUMMARY OF THE INVENTION 

An example of the present invention is a method of 
adjusting the transmission power of a Forward Access 
Channel (FACH) from a base station to a mobile user 
terminal in a network for mobile telecommunications. The 
method comprises steps as follows. The base station sends a 
signal at a ?rst transmission power level to the mobile user 
terminal. The mobile user terminal then sends a report of one 
or more parameter values dependent upon measured signal 
quality provided a predetermined reporting criterion is met. 
The base station then adjusts its transmission power to the 
mobile user terminal in consequence so as to maintain the 
measured signal quality within acceptable limits. 
A feedback mechanism is thus provided to adjust the 

power of a transmission to a mobile user terminal in Cell 
FACH state. This results in more ef?cient power allocation 
and hence improved traffic capacity. 
The predetermined reporting criterion can be that the 

change in measured signal quality from the measured signal 
quality of the last report is greater than a predetermined 
amount. If this criteria is met the transmission power is 
adjusted in consequence. In some embodiments, a means is 
thus provided for sending back measurement information at 
an appropriately low rate to the base station as otherwise, in 
some circumstances, power control on the FACH channel 
would signi?cantly increase traf?c. Slow power control of 
the FACH channel is thus provided (slow in the sense of 
being occasional feedback, rather than the continuous feed 
back as occurs in a dedicated channel). 
When the mobile user terminal transits from a Cell-FACH 

state to a Cell-DCH state, the initial transmission power to 
the mobile user terminal in the Cell-DCH state can be set 
dependent upon the last adjusted transmission power level in 
the preceding Cell-FACH state. Thus a more accurate initial 
transmit power level is provided, which is speci?c to the 
mobile user terminal, when being transitioned by the base 
station from Cell-FACH state to Cell-DCH state. In some 
embodiments, transiting between states happens at a fre 
quent rate so ef?cient power allocation (whilst maintaining 
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rapid synchronisation between mobile user terminal and 
base station during state transitions) is particularly bene? 
cial. 

Transition to the Cell-DCH state preferably occurs depen 
dent upon transmission power in the Cell-FACH state being 
lower than a predetermined limit. The measurement reports 
thus provide additional information usable as a factor in 
determining when to transit between Cell-DCH and Cell 
FACH states. In particular the measured SIR of the received 
signal, for example, can be used as a factor in deciding when 
to transit from Cell-FACH state, for example to Cell-DCH 
state. 

The present invention also provides a network for mobile 
telecommunications. An example comprises a base station 
and a mobile user terminal. The base station is operative to 
send a signal at a ?rst transmission power level to the mobile 
user terminal on a Forward Access Channel (FACH). The 
mobile user terminal is operative to send a report of one or 
more parameter values dependent upon measured signal 
quality upon a predetermined reporting criterion being met. 
The base station is then operative to adjust its transmission 
power to the mobile user terminal in consequence so as to 
maintain the measured signal quality within acceptable 
limits. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Apreferred embodiment of the present invention will now 
be described by way of example and with reference to the 
drawings, in which: 

FIG. 1 is a diagram illustrating a UTRAN network and a 
mobile user terminal, 

FIG. 2 is a diagram illustrating a radio network controller 
and a base station, 

FIG. 3 is a diagram illustrating an example messaging 
sequence, 

FIG. 4 is a diagram illustrating a further example mes 
saging sequence, 

FIG. 5 is a diagram illustrating an example of how SIR 
changes over time, and 

FIG. 6 is a diagram illustrating an example of how soft 
handover SIR changes over time. 

DETAILED DESCRIPTION 

The preferred network is a Universal Mobile Telecom 
munications System (UMTS) terrestrial access network 
(UTRAN), which is a type of wideband code division 
multiple access (CDMA) network for mobile telecommuni 
cations. The UTRAN network is basically as shown in FIG. 
1. Only one radio network controller and two base stations 
of the UTRAN network 2 are shown for simplicity. As 
shown in this Figure, the UTRAN network 2 includes base 
stations 4. Each base station (Node B in UMTS terminology) 
4 typically has three cells 6 (i.e. radio coverage areas, also 
known as sectors) as the base station 4 typically has three 
directional antennas (not shown) angled at 120 degrees to 
each other in aZimuth. Radio network controllers (RNC) 8 
which are themselves connected to the rest of the telecom 
munications “world” (not shown) each control several base 
stations 4 and hence a number of cells 6. A base station 4 is 
connected to its controlling radio network controller (RNC) 
8 via a respective interface 10 known as an IuB interface. In 
use, a mobile user terminal 12 (often referred to as User 
Equipment (UE) in UMTS terminology) communicates with 
a serving radio network controller (RNC) 8 via at least one 
cell 6 of at least one base station 4 (i.e. communicates with 
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4 
the UTRAN network 2). As shown in FIG. 2, the RNC 8 
includes a Dynamic Bearer Control (DBC) block as will be 
described later. 

Example Processes 
FIG. 3 shows a mobile user terminal entering Cell-FACH 

state (denoted steps a,b in FIG. 3), receiving data (c), 
detecting that the received signal to interference ratio (SIR) 
of the serving cell has improved and so triggering a mea 
surement report (d,e), and receiving subsequent data at 
lower power (f). It also shown transiting to Cell-DCH state 
(gill 

FIG. 4 shows a mobile user terminal in Cell-FACH state 
(i), a neighbour cell having previously been reported as 
satisfying soft-handover criteria, the neighbour cell no 
longer meeting the criteria and so sending a measurement 
report (k), this being received and con?rmed (l) by the base 
station. It also shows a further neighbour now meeting the 
criteria (m) and so acting similarly. It also shows a further 
neighbour no longer meeting the criteria (0) and sending a 
measurement report accordingly. In this case, the RNC 
decides the measurement reporting is too frequent and so 
disables (p) the measurement reporting. 

Underlying Process 
The general process underlying the FIG. 3 and FIG. 4 

examples is as described in the seven numbered steps as 
follows. 

(1) On entering Cell-FACH state, the mobile user terminal 
takes measurements of the Serving Cell received quality 
(Pilot Channel Signal to interference ratio) and sends this 
back to the base station along with measurements of the 
same parameter of the neighbouring cells (denoted (a) in 
FIG. 3). When transiting from Cell-FACH state to Cell-DCH 
state, the base station, of course, needs to transmit at an 
initial output power which will be reliably received by the 
mobile user terminal and preferably on the most signi?cant 
handover legs. 

(2) The System Information Broadcast (SIB) channel is 
read by all mobile user terminals when they enter Cell 
FACH state before they are able to start transmission (a in 
FIG. 3). From this channel, a new set of measurement 
reporting criteria are broadcast to the mobile user terminal (b 
in FIG. 3). 
The measurement reporting criteria are Delta SIR, Delta 

Soft Handover SIR, and Delta Soft Handover SIR Hysteresis 
being suf?ciently large. Delta SIR indicates the absolute 
difference between the current Measured Signal to Interfer 
ence Ratio and the last reported SIR to the Base station 
before a new report must be generated. Delta Soft Handover 
SIR indicates the difference in SIR between the serving cell 
and best neighbour SIR before a new report is generated. 
Delta Soft Handover SIR Hysteresis indicates the required 
hysteresis on that for reporting addition of the best neigh 
bour or removal of the best neighbour from being considered 
for handover connection. The FIG. 3 example shows the 
criteria for the best neighbour cell, but can easily be 
extended to seek multiple best neighbour cells. 

(3) When the mobile user terminal detects that at least one 
of the criteria have been satis?ed for a report, it sends a 
measurement report (d in FIG. 3, k in FIG. 4) on an 
unacknowledged mode transmission to the base station. The 
criteria are: 

i) The Serving cell Pilot SIR has changed by more than 
Delta SIR since the last reported measurement, as shown in 
FIG. 5. FIG. 5 shows SIR against time. A ?rst reference level 
20 is the measured SIR value SIR1 sent in the last measure 
ment report. A change in SIR of more than DeltaSIR 22 
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triggers a further measurement report 24 which reports an 
SIR value SIR2. Also a new reference level 26 is then set of 
SIR2 being SIR1+DeltaSIR. As shown in FIG. 5, when the 
measured SIR deviates from the reference level 26 by more 
than DeltaSIR, a further measurement report is triggered 28. 

ii) The difference in between the serving cell SIR 31 and 
best neighbour cell SIR 33 is greater than Delta Soft 
Handover SIR (denoted 34 in FIG. 6)+Delta Soft Handover 
SIR Hysteresis (denoted 36 in FIG. 6), as shown by refer 
ence numeral 32 in FIG. 6, the best neighbour SIR 33 being 
lower than the serving cell SIR 31. The measurement report 
generated indicates removal of a soft handover leg for use in 
Cell-DCH state. 

iii) The difference between the best neighbour cell 33 and 
the serving cell SIR 31 has gone to less than Delta Soft 
Handover SIR (denoted 34 in FIG. 6)—Delta Soft Handover 
SIR Hysteresis (denoted 36 in FIG. 6), as shown by refer 
ence numeral 30 in FIG. 6, the best neighbour SIR 33 being 
lower than the serving SIR 31. The measurement report 
generated indicates inclusion of a new soft handover leg for 
use in Cell-DCH state. 

(4) The base station responds with a measurement 
response message to the mobile user terminal (e in FIG. 3, 
ln in FIG. 4). The measurement response message has the 
following purposes: 

i) The response is transmitted at the new power level, and 
if the mobile user terminal receives the response correctly, 
the mobile user terminal will not repeat the measurement 
report message transmission. 

ii) The mobile user terminal gets an acknowledgement of 
measurement report message reception from the base station 
which means that retransmission is unnecessary. 

iii) The message acknowledging receipt of the measure 
ment report by the base station has some optional informa 
tion elements which may be used to con?gure the time 
between reports to a longer interval. Such an option is most 
useful for mobile user terminals which are of high mobility, 
and so are generating frequent reports and hence a large 
amount of interference (p in FIG. 4). 

The optional elements may also be extended to recon?g 
ure other aspects of the measurement criteria, e. g. to increase 
hysteresis. 

(5) The Base Station uses the most recent report of 
Serving Cell Pilot SIR (and optionally neighbour cell SIR) 
to determine the transmit power of a FACH frame to a 
mobile user terminal (c,e,f,g in FIG. 3, l,p in FIG. 4). 

(6) In determining the criteria for transiting from Cell 
FACH state to Cell-DCH state, the base station takes into 
account an estimate of the required mobile user terminal 
transmit power based upon the latest report of serving Cell 
SIR (g in FIG. 3). Basically, the higher the SIR and hence 
the lower the power estimate is, the less likely is the 
transition to the DCH state. 

(7) When the mobile user terminal transits from Cell 
FACH state to Cell-DCH state, the base station sets up the 
transmissions as follows based upon the last-received report: 

a) Perform Dynamic Bearer Control (DBC) based upon 
the information from the last-received report. The DBC 
block is in the radio network controller (RNC) controlling 
the base station as shown in FIG. 2 and determines whether 
and to what extent to grant resources, ie to allocate a data 
rate, based upon the estimated power consumption. 

b) If the last-received report indicated a neighbour cell 
meeting the de?ned criteria then set up a soft handover leg 
to the neighbour cell as well as the serving cell. 

c) Start the initial downlink transmit power based upon 
the last reported serving cell pilot SIR. 
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The reader will note that in the preferred embodiment 

described above, SIR is the measure of signal quality which 
is used. In other embodiments, other measures of signal 
quality are used instead, such as bit error rate, received 
signal strength, or error vector magnitude. 

Abbreviations 

3GPP Third Generation Partnership Project 
DBC Dynamic Bearer Control 
DCH Dedicated channel 
FACH Forward access channel 
RNC Radio network controller 
SIR Signal to interference ratio 
UE User Equipment, i.e. mobile user terminal 
UMTS Universal Mobile Telecommunications System 
UTRAN UMTS terrestrial radio access network 

The invention claimed is: 
1. A method in a network for mobile telecommunications 

of adjusting the transmission power of a Forward Access 
Channel (FACH) from a base station to a mobile user 
terminal, comprising the steps of: 

sending by the base station a signal at a ?rst transmission 
power level to the mobile user terminal, and 

adjusting by the base station its transmission power to the 
mobile user terminal, after receiving from the mobile 
user terminal a report of one or more parameter values 

dependent upon measured signal quality upon a prede 
termined reporting criterion being met, so as to main 
tain the measured signal quality within acceptable 
limits, wherein upon the mobile user terminal transiting 
from a Cell-FACH state to a Cell-DCH state, the initial 
transmission power to the mobile user terminal in the 
Cell-DCH state is dependent upon the last adjusted 
transmission power level in the preceding Cell-FACH 
state. 

2. A method according to claim 1, in which the predeter 
mined reporting criterion is that the change in measured 
signal quality from the measured signal quality of the last 
report is greater than a predetermined amount whereupon 
the transmission power is adjusted in consequence. 

3. A method according to claim 1, in which transition to 
the Cell-DCH state occurs dependent upon transmission 
power in the Cell-FACH state being lower than a predeter 
mined limit. 

4. Amethod according to claim 1, comprising the step of, 
if a soft handover connection is set up, setting up the 
connection with an initial transmission power from the base 
station which is mobile user terminal speci?c. 

5. A method according to claim 1, comprising the step of 
using the last received parameter values to determine 
whether a soft handover connection is to be set up when 
transiting from Cell-FACH to Cell-DCH state. 

6. A method according to claim 1, comprising the step of 
allocating by a dynamic bearer controller in the base station 
a data rate for Cell-DCH state dependent upon the last 
received parameter values from the mobile user terminal. 

7. Amethod according to claim 1, comprising the step of, 
when the measured signal quality from the best neighbour 
cell is less than the measured signal quality from the serving 
cell by more than a ?rst predetermined amount when the 
mobile user terminal is in a soft handover region but in 
Cell-FACH state, removing the best neighbour from a list of 
cells for soft handover connection in the Cell-DCH state. 

8. Amethod according to claim 1, comprising the step of, 
when the measured signal quality from the best neighbour 
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cell is less than the measured signal quality from the serving 
cell by less than a ?rst predetermined amount When the 
mobile user terminal is in a soft handover region but in 
Cell-FACH state, adding the best neighbour to a list of cells 
for connection in the Cell-DCH state. 

9. A method according to claim 1, comprising the step of 
taking the adjusted poWer level as the transmission poWer 
level to be used initially in soft handover connection to a 
neighbouring cell upon the soft handover connection being 
established. 

10. A method according to claim 1, in Which the netWork 
is a code division multiple access netWork at least substan 
tially in accordance With a Third Generation Partnership 
Project standard. 

11. A method according to claim 1, in Which the measured 
signal quality is signal to interference ratio (SIR). 

12. AnetWork for mobile telecommunications comprising 
a base station being operative to send a signal at a ?rst 
transmission poWer level to a mobile user terminal on a 

ForWard Access Channel (FACH), to receive a report from 
the mobile user terminal of one or more parameter values 
dependent upon measured signal quality upon a predeter 
mined reporting criterion being met, and to adjust its trans 
mission poWer to the mobile user terminal in consequence so 
as to maintain the measured signal quality Within acceptable 
limits, Wherein upon the mobile user terminal being opera 
tive to transit from a Cell-FACH state to a Cell-DCH state, 
the initial transmission poWer to the mobile user terminal in 
the Cell-DCH state is dependent upon the last adjusted level 
of transmission poWer to the mobile user terminal in the 
preceding Cell-FACH state. 

13. A network according to claim 12, in Which the 
predetermined reporting criterion is that the change in 
measured signal quality from the measured signal quality of 
the last report is greater than a predetermined amount 
Whereupon the base station adjusts its transmission poWer in 
consequence. 

14. A netWork according to claim 1, in Which transition of 
the mobile user terminal to the Cell-DCH state occurs 
dependent upon transmission poWer to the mobile terminal 
in the Cell-FACH state being loWer than a predetermined 
limit. 

15. A netWork according to claim 1, in Which if a soft 
handover connection is set up, the connection is set up With 
an initial transmission poWer from the base station Which is 
mobile user terminal speci?c. 

16. A netWork according to claim 1, in Which the last 
received parameter values are used to determine Whether a 
soft handover connection is to be set up When the mobile 
user terminal transits from Cell-FACH to Cell-DCH state. 

17. A netWork according to claim 1, in Which a dynamic 
bearer controller in the base station is operative to allocate 
a data rate for the mobile user terminal in Cell-DCH state 
dependent upon the last received parameter values from the 
mobile user terminal. 
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18. A netWork according to claim 12, in Which the 

predetermined reporting criterion is such that When the 
measured signal quality from the best neighbour cell is less 
than the measured signal quality from the serving cell by 
more than a ?rst predetermined amount When the mobile 
user terminal is in a soft handover region but in Cell-FACH 
state, the best neighbour is removed from a list of cells for 
soft handover connection in the Cell-DCH state. 

19. A netWork according to claim 12, in Which the 
predetermined reporting criterion is such that When the 
measured signal quality from the best neighbour cell is less 
than the measured signal quality from the serving cell by less 
than a ?rst predetermined amount When the mobile user 
terminal is in a soft handover region but in Cell-FACH state, 
the best neighbour is added to a list of cells for connection 
in the Cell-DCH state. 

20. A netWork according to claim 12, in Which the 
adjusted level of poWer from the base station is taken as the 
transmission poWer level to be used initially in soft handover 
connection to a neighbouring cell upon the soft handover 
connection being established. 

21. A netWork according to claim 12, in Which the 
netWork is a code division multiple access netWork at least 
substantially in accordance With a Third Generation Part 
nership Project standard. 

22. A netWork according to claim 12, in Which the 
measured signal quality is signal to interference ratio (SIR). 

23. A method for mobile telecommunications of adjusting 
the transmission poWer of a ForWard Access Channel 
(FACH) from a base station to a mobile user terminal, 
comprising the steps of: 

receiving by the mobile user terminal a signal at a ?rst 
transmission poWer level from the base station, and 

sending a report of one or more parameter values depen 
dent upon measured signal quality upon a predeter 
mined reporting criterion being met, Wherein upon the 
mobile user terminal transiting from a Cell-FACH state 
to a Cell-DCH state, the initial transmission poWer to 
the mobile user terminal in the Cell-DCH state is 
dependent upon the last adjusted transmission poWer 
level in the preceding Cell-FACH state. 

24. A mobile user terminal operative to receive a signal at 
a ?rst transmission poWer level from a base station on a 

Forward Access Channel (FACH) and to send a report from 
the mobile user terminal of one or more parameter values 
dependent upon measured signal quality upon a predeter 
mined reporting criterion being met, Wherein upon the 
mobile user terminal being operative to transit from a 
Cell-FACH state to a Cell-DCH state, the initial transmis 
sion poWer to the mobile user terminal in the Cell-DCH state 
is dependent upon the last adjusted level of transmission 
poWer to the mobile user terminal in the preceding Cell 
FACH state. 


